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The main purpose of this research is to clarify the relationship between the railways
and time consciousness in Japan, with particular focus on development of the system for
controlling the movement of trains.
There exist studies using examples from the United States and Britain, which have
shown that the development of railways stimulated significant changes in social time
consciousness, such as the establishment of fixed time and national standard times.
Michael O’Malley, for example, has pointed out that railways encouraged the spread of
“mechanical time” as well as the importance of the “train schedule” for establishing a
standard time in the United States.1 Tsunoyama Sakae and Komatsu Yoshitaka have
emphasized that railway companies played an important role in the diffusion of a stan-
dard time in Britain.2 However, it is unfortunate that we have not had any real research
along similar lines into the relationship between the railway system and time conscious-
ness in Japan.
In considering time consciousness within the railway industry, it is also important to
address fixed schedule operations. The system for controlling the movement of trains is a
combination of many systems including duties at stations, timetable making, train oper-
ation, and safety measures. Smooth operation requires a close relationship between these
systems as well as central control for managing them. It is essential to ensure punctuality
and safety in train operations, and this is a very important issue for the management of
railways. However, traditional studies have not examined this problem in detail.3 The
only exception may be research conducted by Harada Katsumasa.4 It only goes so far,
however, as to list indices regarding the growth of independence in the operation system.
Research that analyzes the system of train movement with a focus on problems related to
on-schedule operation has hitherto been undeveloped in Japan.
This paper investigates the relationship between the railway system and time con-
sciousness in Japan from two perspectives: (1) the spread of fixed time and the establish-
ment a standard time (in connection with social time consciousness), and (2) the railway
authority’s efforts to achieve on-schedule operation (formation of time consciousness in
railways). The paper covers the period from 1868 (the first year of Meiji) to the time
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between the Sino-Japanese War and the Russo-Japanese War. This period also includes
the introduction and the completion of railways, as well as the process of forming mod-
ern time consciousness in Japan. Most of the evidence cited here comes from the state-
owned railways—the first railway network in Japan—and Nihon Railway Company, the
first and biggest private-sector railway company in the Meiji era (1868-1911).
1  THE FOUNDATION OF RAILWAYS 
AND TIME CONSCIOUSNESS
It is well known that people in the Edo period (1500-1867) lived by what is called a
variable-hour time system, which arbitrarily established that sunrise was 6 a.m. (ake mut-
su 明け六ツ) and sunset was 6 p.m. (kure mutsu 暮れ六ツ). When the time system which
was used in the “Tenpō calendar” from the last days of the Tokugawa shogunate through
the early Meiji years is converted to our current time system, 5 a.m. (asa itsutsu) 朝五ツ
varies by over an hour-and-a-half at the summer and winter solstices; the length of time
covered by “one hour” also differs according to the season.  This time system, based on
the variable-hour time method, was changed to a new system of fixed-hour time on
January 1, 1873, in according to Cabinet Notice No. 337 of the ninth day of the
eleventh month of 1872, famous for declaring the introduction of the solar calendar.
However, it should be noticed that the first Japanese railway had already started tempo-
rary operation between Shinagawa and Yokohama in the fifth month of 1872, before the
Notice was put into effect, and had held the opening ceremony for the section from
Shinbashi to Yokohama in September of that same year. Trains cannot be operated
according to variable-hour time schedules because of the need to ensure unvarying inter-
vals of time between trains. Therefore, the railway authority made a timetable using
fixed-hour time even before it was officially introduced.
However, in distributing the train schedule to the public in the form of a timetable
and starting railway transportation, there arose problems of how to set a standard time
and whether or not people who were accustomed to variable-hour time could understand
operations based on fixed-hour time. The railway authority (Railway Section, Ministry
of Public Works) addressed those problems in a communication to the Seiin, the execu-
tive council of the Dajōkan:
For a successful start to the railway system it is essential to establish rules for
making all the people living around the capital follow the same time; the big bell of
Shiba-Zōjōji Temple will thus be moved to the top of Mt. Atago and struck on the
hour, every hour, from one through twelve, day and night, every day. If people in the
capital check the departure or arrival time of trains by referring to the bell tolls, it
will be to the general benefit of all citizens. Once this measure has been adopted, the
bell is to be moved quickly and Tokyo Prefecture is to be notified. As soon as that
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has been done, persons from this ministry who are in charge of time will visit the site
occasionally to measure and make corrections, and ensure that the correct time man-
dated by the ministry is being strictly maintained.
Tenth day of the second month of Jinshin (1872)
Yamao
Assistant Secretary (shōfu少輔) of Public Works6 
As can be seen from the above, the railway authority made the Ministry of Public
Works calculation of time its standard, and rang the time bell exactly on the hour (shōji
正字) every hour and tried to have clock-based time spread among ordinary citizens.
The next problem was to determine how to measure the precise turning of the hour,
in other words, how to set a “standard time.” For this problem, the Dajōkan asked the
Ministry of Public Works:
Thirteenth day of the second month of Jinshin (1872)
To: Mr. Yamao
Assistant Secretary
Ministry of Public Works
. . . With respect to the twelfth hour (jūniji 十二字), will the time bell be rung simul-
taneously with the gunfire of Edo Castle, or will it be synchronized with another
time kept by your ministry, irrespective of the castle gun?
Shikan 史官 [a secretary of the Seiin]7
The ministry answered that the “time bell at the top of Mt. Atago” would be syn-
chronized with the gun salute (called don in those days)8 of the donjon of Edo Castle
because it was desirable to use “common time” for railway time.9 This is evidence that
the first railway adopted a mean solar time measured by a clock rather than a local time
and used the don as its standard time.
Moreover, the railway required people, who had until then gone about their daily
lives using approximately thirty minutes as the basic unit of time, to increase their sense
of punctuality to within ten minutes. The Departing Schedules and Fees dated the third
day of the fifth month of 1872, for trains running on the section between Shinagawa
and Yokohama, the first timetable distributed to the public, called the following to peo-
ple’s attention:
Trains depart from Yokohama and Shinagawa stations every day at the times shown
starting this coming seventh day of the fifth month. People who wish to take a train
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are required to arrive at the station at least fifteen minutes before the departure time
shown and to purchase tickets and complete other necessary procedures. … In order
to prevent delay of train departure, stations will be closed five minutes before each
departure time.10
This meant that people were prohibited from entering stations five minutes before
the departure time. In other words, people were forced to experience time in minutes,
which they had never been even considered before; if they were even a minute late, they
would miss their train.
Since they required this kind of punctuality from passengers, the trains themselves
had to operate according to a fixed schedule. The aforementioned timetable expressed a
strong desire to establish on-schedule operation, saying, “although it may be difficult
always to obey the departure or arrival schedules shown, delays must be avoided as much
as possible.” How was this strong desire on the part of the railway authority  initially put
into practice? Let us take a closer look at the process by which the system for regulating
the movement of trains was formed.
2  THE FORMATION OF THE SYSTEM FOR
TRAIN TRAFFIC MANAGEMENT AND TIME CONTROL
1. The Transfer of the System for Train Movement Control from Britain to Japan
In considering the transfer of a railway operation system to Japan, we must examine
the situation in the state-owned railway in its beginnings. Let us first consider the
employees.
In the early state railway, Japanese staff members and workers occupied most of the
positions related to transportation and driving, from station laborers all the way up to
stationmasters. At the same time, foreigners, mainly British nationals, were employed for
most of the managerial functions related to railway operations, from traffic managers on
down.11 The Japanese staff performed their duties on the instructions of these foreign
employees (oyatoi gaikokujin). Under such circumstances, the role of the Japanese section
chief who was responsible for the traffic movement was naturally limited. In fact, people
from the translation office who had been abroad, whether for study or other reasons,
were appointed as traffic section chiefs in the 1870s, thus implicitly suggesting that their
main duty was to ensure communication between foreigners and the railway authority.
From the beginning, the railway authority started training Japanese traffic technicians
through a technical trainee system with the aim of phasing out this reliance on foreign
employees.12 However, it was not possible to achieve any kind of significant success—by
obtaining technical skills through on-the-job training—within a short time. Therefore,
important parts of railway operation had to be started with a system that depended on
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foreign expertise for some time.
Turning now to the various organizations and systems in place, we find that the traf-
fic section controlled the entire train movement system including, at first, the operations
and maintenance of trains.13 In other words, the management of the whole operation sys-
tem of the early state railway was centered on a traffic manager hired from abroad, who
worked as the de facto chief of the traffic section.
Starting with this fact, let us discuss the content of the Train Operation Rules of the
Railway Section14 (1873), an instruction manual for the operation system in the early
days, focusing on time control. These rules consist of 210 articles that required station-
masters and staff members engaged in station services to make continuous efforts to
maintain on-schedule operation by repeatedly indicating concrete procedures for con-
trolling time and clocks in their service regulations. As indicated below, stationmasters
and rail patrolmen (foreigners) played key roles.
Article 56. All stationmasters shall always pay attention to the accuracy of clocks
installed in their respective stations, and shall immediately report any damage to
them.
Article 65. Stationmasters on both ends shall accurately record attendance of “guards
(conductors),” engine drivers, and stokers every day, and shall check if they are ful-
filling their duties. Furthermore, such stationmasters shall inspect guards’ clocks and
signals, and shall examine if all tools are in adequate condition.
Article 75. Rail patrolmen shall put regulations, timetables, and fares in a place
where passengers can easily find them, and shall pay attention to the accuracy of
clocks at all times.15
It should be noticed here that no method was specified for communicating the time,
possibly because the operating section (between Tokyo and Yokohama) was very short at
this point.
2. The Operation of the Train Movement System in the State Railway
How did the state railway run operation systems that were fully imported from
Britain? The biggest problem that the state railway faced in the early days was to con-
vince riders of the superiority of railways to old means of transportation and somehow to
gain their trust. For this purpose, it was necessary to ensure on-schedule operation and
demonstrate the speediness of its transportation. This symbolically appeared in the
eleventh month of 1872, when the railway appealed to the government to cease the
transport of military personnel during peacetime.16 This refusal of military use, which
would be unthinkable later on, reflected a determination to achieve on-schedule opera-
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tion.
Such a clear awareness of the problems involved, as well as the small number of trains
in operation in the early 1870s, initially made train operation relatively satisfactory.17
However, operating errors such as derailings or unintentional entry onto wrong tracks
gradually showed a marked increase in the late 1870s.  These accidents were due to the
improper operation of railway switches or the mishandling of the staff system,18 and
reflected increases in operation frequency19 and transportation volume.20 The state rail-
way addressed such negligence with strict punishments, including dismissal.
At the same time, the state railway gradually built up personnel capable of managing
the operation system. In January 1877, jobs for time keepers, who mainly controlled
times for train operation, went from foreigners to Japanese.21 In the end, real Japanese
operation managers appeared. For example, Naitō Hikosuke, who had completed a tech-
nical trainee course in 1873, was installed as the chief of the traffic section at Shinbashi
Station in 1883; he was promoted within the organization as he learned more about
transportation from foreigners through on-the-job training. In operating sections, staff
members were promoted from stokers to engine drivers, and soon began replacing for-
eigners after April 1879. Hence, the number of foreigners in train operation sharply
dropped from twenty-one (ten in the Tokyo-Yokohama section and eleven in the Osaka-
Kyoto section) in December 1875, to six (two in the Tokyo-Yokohama section and four
in the Osaka-Kyoto section) in December 1881.22
3. From State-Run to Private: the Establishment of the Nihon Railway Company and
Its Train Movement System
The state railway further reduced the dependence of its operation system on foreign-
ers through the aforementioned steps and nearly completed transferring processes by the
mid-1880s. How was the knowledge which had accumulated in the state railway injected
into (or re-transferred to) the private sector? We will discuss this topic next, focusing on
the Nihon Railway Company as an example.
As is well known, the Nihon Railway Company was the first private railway company
in Japan, having been established in 1881. The most important characteristics can be
found in its policy of commissioning railway construction and maintenance and opera-
tion of trains to the Railway Bureau. However, the Nihon Railway Company continued
to manage traffic, accounting, and warehouses on its own in spite of opposition from the
Railway Bureau. Keeping this in mind, we will now discuss the formative process of the
operation system in the early Nihon Railway Company. 
First, the Nihon Railway Company used almost exactly the same transportation sys-
tem, including service regulations, as the state railway’s.23 Shirasugi Masayoshi24 became
the chief of the traffic section immediately after the company started operations
(December 1883). Shirasugi had been a major in the army and had had no experience in
train operation management. The company therefore hired two persons experienced in
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traffic operations from Horonai Railway as working staff 25 in an attempt to supplement
his lack of practical working experience. In the period under discussion when there was
no railway except in the public sector, the Nihon Railway Company could not but try to
meet its human resources needs domestically and to hope for the spinout of people from
the state-run railroad.
The Company managed to start up temporary operation between Ueno and
Kumagaya in July 1883, after settling on a reasonable operation system. However, the
system under which train operation and traffic were separately managed was not desir-
able when it came to management of the system for control of train movement.
Therefore, the Company looked for a way to integrate both control systems. In July
1885, the Company decided to manage train operations and maintenance work for
trains and tracks on its own, inviting Mōri Shigesuke26, the vice chief of engineering of
the Ministry of Public Works, as chief technology officer, and securing technicians and
workmen from the state railway under an on-loan system.
In this way, the Company set up its operations by importing systems from the gov-
ernment sector, the state-run railway, and the Hokkaido Development Office.
3  THE DIFFUSION OF RAILWAYS AND TIME CONSCIOUSNESS
1. Regulations on the Control of Train Movement and Standard Time
The first real enthusiasm for railways came around late 1886 to 1889. During these
three years, thirty-four enterprises applied for permission to establish railway companies,
with ten of them actually starting up by 1890. Under these circumstances, the Railway
Bureau set forth rules for establishing railway companies in the “Regulations of Private
Railways” in April 1887, in order to regulate and supervise privately owned railways.
These “Regulations” included provisions concerning the operation system, although they
were not concrete provisions and only demanded that the construction and operation of
systems meet standards comparable to those of the state railway. This required the state
railway to set a good example of train movement to private railways. At the same time,
because of progress made over the fifteen years since the startup of operation, systems
that had previously been in use in the state railway were now unsuitable for actual condi-
tions. The system that put hired foreigners in key positions, for example, had been elimi-
nated. Therefore, the Railway Bureau revised the whole operation system and set forth
Service Regulations for Staff Engaged in Operating Railways consisting of 463 articles in
October 1887.27
As regards time control, these service regulations specified the method for communi-
cating a standard time, as well as the method for synchronizing the time between con-
ductors and stations in independent articles (as below). Articles regarding strict obser-
vance of time, such as had been repeatedly emphasized in the past, were eliminated.
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Time Synchronization between Conductors and Stations
Article 21. The standard time of each station shall be Tokyo time, and shall be trans-
mitted to stations by telegraph every day according to the method that has been sep-
arately established to ensure the correct time.
Article 22. Each of the following regulations shall be strictly obeyed in order to syn-
chronize the time among stations.
1. All conductors shall compare the watches they carry with the clocks at the stations
they depart from, and shall adjust their watches if necessary. Similarly, conductors
shall compare their watches with the clocks at the stations they depart from on their
return trip and shall adjust their watches again if necessary. 
2. Chief conductors of the first trains departing after noon shall report the correct
time to the stationmaster or the representative of each station on the main line or
branch lines. Any difference in time of a station found through such reporting shall
be corrected immediately by the stationmaster.
3. Stationmasters shall be responsible for correcting time through the method men-
tioned above and shall report to the chief of the traffic section any damage or parts
needing repair.
With an eye toward the long-distance movement of trains that would come with the
opening of the Tōkaidō Line, and also to linkage with private railways in the future,
these regulations established, for the first time, ways to set a nationwide standard time
for railways and to correct time.  This suggested that the railway staff had already mas-
tered train operation by this juncture and, that synchronization, rather than punctuality,
had become the pressing concern.
At the same time, the setting of another “standard time”—the national standard
time—was in progress. In 1879, the first standard time was set in Japan using the average
local solar time in Tokyo. However, this standard time was not widely used, and each
region still used a different local time.28 In October 1884, Japan participated in the
International Meridian Conference and supported the movement to establish an interna-
tional standard time. Finally, the Imperial edict of July 1886 declared that the time at
135 degrees east meridian of longitude should be adopted as the national standard time
after January 1, 1888. Japanese time has been based on Greenwich Mean Time ever
since.
Thus, while the necessity of setting the national standard time was created by the
development of railways in Europe and the United States, the adoption of a national
standard in Japan was promoted by the external factor of the International Meridian
Conference. Not surprisingly, therefore, the Service Regulations for the Staff Engaged in
Operating Railways, which were promulgated just two months before the switch to
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Greenwich Mean Time, it seemed natural that the specific phrase “Tokyo Time” was
used, as the railway operators were aware of  the imminent change in time standards. Put
another way, the change shifted the emphasis in time control from punctuality to syn-
chronization, was also influenced by the adoption of  Greenwich Mean Time.29
In sum, the state railway attempted to encourage the spread of this standard time
among private railways by taking over the operation system, improving the time con-
sciousness of staff, and reorganizing the system. To this end, the Railway Bureau
demanded that newly established railway companies, as well as existing companies such
as the Nihon Railway Company, adopt the standard time.30 Through such efforts, the
Railway Bureau sought to achieve unified control over the temporal as well as other dim-
mensions of the nationwide system of rail traffic movement.
2. Train Movement and Time Consciousness Before the Sino-Japanese War: the Case
of the Nihon Railway Company
It may be useful to examine the occurrence of operating errors in order to judge
whether trains were operated smoothly or not. This is because operating errors at sites
where trains are moved often cause accidents or delays and furthermore greatly impede
on-schedule operation. Based on this idea, let us look at the actual situation of train
movement before the Sino-Japanese War, citing examples from the Nihon Railway
Company.
Table 1. Occurrence of Operational Errors in the Traffic Section of Nihon Railway
Company
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1. Figures quoted from the “Un’yu kahō” for 1892 and “Shahō” for 1899 and 1903.
2. Figures are for accidents and cases of professional negligence punished during April to
September in each year. However, the actual period for 1899 and 1903 is March to end of
August.
3. Accidents or errors resulting in multiple repercussions are counted more than once per inci-
dent.
4. Errors include loss of returned tickets, unsettled documents, misconnection of trains, and mis-
handling of train tickets.
Let us look at the human-caused accidents and professional negligence on the part of
the Nihon Railway Company occurring in the first half of 1892, as shown in Table 1.
The frequency of derailments of trains stands out among the human-error accidents.
However, the rate of accident occurrence per operating distance of the railway was rela-
tively lower than the state railway for the same period.31 On the other hand, we see that
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there were more cases of professional negligence, including the incorrect handover of
train-staffs and train tickets or improper operation of switches, which could lead to colli-
sions or derailment. In particular, the error that occurred most frequently was the incor-
rect handover of train-staffs and tickets, which bore the danger of causing collisions and
could result in significant delays in train operation. Therefore, the Company strongly
called the attention of its staff to the following notice:
Recently there have been many errors involving the staff. To urge that ample
caution be taken, when the stationmaster hands the staff over to the train conductor,
he must, without fail, pronounce aloud the characters that are carved on the staff,
which give the name of the next station. Then, when the conductor hands the staff
to the engineer of the locomotive, he must again pronounce the characters giving the
name of the station in a loud voice. If this procedure is followed, train personnel will
as a matter of course not fail to pay due attention. This procedure is to be imple-
mented immediately.32
Furthermore, in instances of error involving train-staffs, strict punishments including
dismissal were imposed on stationmasters (or their representatives) who were responsible
for the handover of the staffs. 33
At the same time, lateness or mistakes related to time in and of themselves were not
subject to punishment, and penalties were imposed only when operational trouble
occurred as a result of such negligence. During this period when many duties were han-
dled by the traffic section, working hours were different for each duty and people rarely
owned their own watches, so uniform punishment was difficult. The Nihon Railway
Company established the first Regulations on the Rental of Watches on March 27, 1893,
and stationmasters, assistant stationmasters, conductors, and locomotive engineers were
required to carry their own watches.34
When an accident or the kind of error mentioned above occurred, train movement
was significantly delayed in some cases. Therefore, the Company established counter-
measures for delays by issuing the Regulations on Adjusting the Time of Trains and
Operational Notice No. 89 in December 1892. The Regulations on Adjusting the Time of
Trains specified in detail who was to modify the timetable and in what way when trains
were delayed for more than thirty minutes. For example, when inbound Train No. 22
departed from Matsushima more than thirty minutes late, the station at which it was to
pass outbound Train No. 33 was changed to Sukagawa, and the station at which it was
to pass outbound No. 37 was changed to Yabuki, by instruction from the Ueno Main
Office. Inbound trains No. 24 and No. 41 were cancelled and outbound Train No. 39
was operated using the engine for Train No. 41 between Kuroiso and Shirakawa.35
On the other hand, the aforementioned Notice specified the information reporting
procedure in the case of a delay of more than thirty minutes, as follows:
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Any train that is delayed for more than thirty minutes and directly connected
with the lines under the direction of the main, Sendai and Morioka sections or indi-
rectly connected with those lines for crossing, must immediately report the delay by
telegraph to the director of the main section, as well as to the directors of Morioka
and Sendai sections, when it stops at the following stations. However, if the delay
does not affect all sections, it should be reported to the relevant director(s).
1. Station from which the train originates
2. Stations at which the engine starts and is switched
3. Stations at which the train passes other trains going in the opposite direction
4. Junctions
Any station must immediately report delays due to accident by telegraph as stat-
ed above. Note that such an accident must be reported to the main section regardless
of the section in which the accident happened.36
The Nihon Railway Company controlled train movement in those days by dividing
the Main Tōhoku Line into three sections: the main Ueno section (to Fukushima),
Sendai section (between Fukushima and Ichinoseki), and Morioka section (between
Ichinoseki and Aomori).37 Therefore, it was necessary to report delays to all sections by
telegraph if they happened in one section but affected other sections. Such reporting
procedures were provided for in the document above. This quick reporting of delays was
also essential for the speedy modification of timetables mentioned earlier.
As shown in the document above, special delays to be addressed were those of thirty
minutes and over.38 When we consider that the intervals between departures and arrivals
of passenger trains at Ueno Station were longer than thirty minutes, as of November
1892,39 it occurs to us that delays less than thirty minutes might have been within the
permissible level in those days, for safety reasons. This fact, as well as the lenient han-
dling of late arrivals as mentioned earlier, indicates that railway companies showed
greater tolerance in time control in this period.
4  FULL-SCALE RAILWAY TRANSPORTATION 
AND TIME CONSCIOUSNESS
1. Increased Railway Transportation and Operation Systems After the Sino-Japanese War
Rapid industrial development in Japan after the Sino-Japanese War (1894-1895)
expanded the transport market. Railway transportation started to show full-scale devel-
opment in this period. Table 2 gives examples of the state railway and Nihon Railway
Company, which were about the same size. This table suggests that both railways rapidly
expanded their lines and freight volume. Another important factor in considering of rail-
way transportation during this period was the full-scale development of connected trans-
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portation, or links between state-run and private lines. Table 3 shows changes in trans-
portation. The state railway started direct-transportation services with private railways
for passengers and goods in 1895 and 1898, respectively. The table also shows a rapid
expansion of connected transportation after each year. Such an increase in connections
required the standardization of operation systems, which will be discussed later.
Table 2. Operating Distance, Train Running-Distance, and Traffic on the State-Run






































































































































































































































i The English influence on the train system of Japan extended to the measurement of 
  distances in miles and weights in tons.
Remarks:
1. Figures are quoted from Tetsudōkyoku nenpō, Tetsudō sagyōkyoku nenpō (for years from 1897 to
1903), and relevant issues of the Nihon Railway Company’s Jissai hōkoku.
2. For the Nihon Railway Company, the year 1892 included 9 months from April to December
while the years after 1893 included 12 months.
Table 3. Change in Cooperative Transportation with the State
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Freight
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1. Figures are quoted from Nihon teikoku tōkei nenkan for the years 1893 to 1896 and the Tetsudō
sagyōkyoku nenpō for the years 1897 to 1903.
2. After 1897, the total volume and the total volume of the state railway were called the “Total
Sum” and the “Balanced Total Sum”, respectively.
3. The total volume of the state railway for 1895 and 1896 is calculated by the total volume
minus transfers from private railways to the state railway (refunds to others to cover costs of trans-
ferred freight) plus transfers from the state railway to private railways (income from others to cov-
er costs of transferred freight).
Let us now turn to train movement control operations in the context of such a rapid
increase in track mileage and freight volume. Here again we will examine the situation in
detail focusing on the Nihon Railway Company. A comparison of accidents and errors
by the Nihon Railway Company in the first half of 1899 and in 1892 is revealing. For
we find that the total number of instances of error in 1899 was 3.6 times that of 1892,
increasing from 69 to 254 during that period. Comparing this increase with the increase
in operating distance (2.8 times greater) and traffic (2.2 times greater) as shown in Table
2, the rate of increase appears rather high. Also, with respect to the categories of errors,
incorrect handover of train-staffs and tickets and improper operation of switches
occurred with even greater frequency. In particular, improper operation of switches led to
serious accidents such as collisions of trains during this period.40 As a result of the
increase in this kind of improper switching operation, there was a marked rise in colli-
sions and trains entering onto wrong tracks. On the other hand, in the case of incorrect















































































































































over staffs for the wrong section, and it should be emphasized that this negligence
accounted for 20% of all cases of negligence. Behind this kind of operational error, there
was confusion about duties because of the increased freight volume as well as a laxness
about work rules. For example, the percentage of rule violations, such as absence without
permission, increased from 5.8% to 7.5% in total.
In addition to carelessness about work rules, the rapid expansion of railways engen-
dered another problem: a shortage of railway labor. A writer in Tetsudō jihō addressed
this:
Recently, people have begun complaining that trains are dangerous because of
the many accidents that are occurring with alarming frequency along many lines,
including derailings, collisions, and overturnings. It is natural for people to make
such criticisms in the face of so many accidents, since operators are not doing their
jobs of making sure that the lives and property of passengers are safe and of getting
passengers to their destinations on time. Leaving aside natural disasters, such acci-
dents could surely be prevented if proper care were taken. However, a lack of labor
supply due to the rapid expansion of the railway business in recent years has
increased the danger accompanying railway transportation. It is not unusual among
all railway companies that, say, a station laborer hired just ten days ago has been
ordered to handle an important switch, or that a worker who was a cleaner one year
ago now has been assigned to drive a heavy locomotive, because it is almost impossi-
ble for railway companies to acquire fully experienced workers. It seems only natural
that this labor situation would cause so many accidents.41
This emphasizes a drain of human resources and the concomitant deterioration in
quality of labor as factors behind the increase in accidents. From 1894 to 1899 (with an
interval due to the Sino-Japanese War), a second railway boom occurred in Japan.
During this period, fifty-nine newly established railway companies obtained licenses, and
thirty-three of them started business by 1900. The new lines constructed in the six years
from 1894 through 1899 and those expanded by existing companies reached 2,308 km
in total length, and the number of engines increased by 660, passenger cars by 1,927,
and freight cars by 9,357 during the same period.42 The magnitude of this increase is
obvious when these figures are compared against the operating distance (2,201 km) and
the amount of rolling stock (211 engines, 806 passenger cars, and 3,465 freight cars) of
private railways at the end of 1893. Such a rapid expansion in railways naturally led to
an increase in demand for labor. The total number of persons engaged by railways in fis-
cal year 1900 was 58,675 (including those employed by the state railway and the
Hokkaido Railway Department), a 15,974 increase from the year-end level for 1897
(42,071).  This meant that about 5,300 workers came into the railway industry from
other industrial sectors (including new graduates) every year on the average. In the light
of these facts, the aforementioned examples of “a station laborer hired just ten days ago
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has been ordered to handle an important switch” or “a worker who was a cleaner one
year ago now has been assigned to drive a heavy locomotive” do not seem so exaggerated.
Hence, in the years around 1900, labor shortages in the context of the extremely
rapid expansion of the railroad industry itself combined with the sharp increase in traffic
density and full-scale development of cooperative transportation, resulting in consider-
able confusion in the operation system and workplaces.
2. Criticism of Railways and Time Consciousness
Consignors and passengers (that is, railway users) started regarding the confusion in
railway transportation with an extremely severe attitude around 1900. Not only did
chambers of commerce representing local consignors criticize the railroads about freight
piling up,45 but also passengers and persons involved in the railways voiced their com-
plaints (as below) against the decline of time consciousness among railway staff, which
led to non-punctuality of trains:
Recently, trains belonging to privately owned railway companies depart or arrive
late all the time. Almost all trains are behind schedule, with rare exceptions, and station
staff who should give the first priority to maintaining time never seem concerned about
delays, having given up on being punctual and acting as if delays were somehow
inevitable. With some railways, almost no trains run on schedule, while others use
timetables as a kind of hint indicating that trains will arrive behind schedule.
Furthermore, delays are not a matter of a mere five or ten minutes, but rather it is
not unusual for them to extend up to thirty minutes or even an hour. . . . Passengers
transferring to another train by connection may have to bear increased traveling
expenses. One feels nothing but pity for such stranded travelers. . . . In short, the
cause of the delays is that Japanese, both those running the railroads and the passen-
gers, are, owing to bad old customs, lacking the turn of mind that observes time
strictly, and at the same time we have placed the greatest emphasis on profit, with
the result that we have slipped unwittingly into being neglectful of time.46
Here, the writer severely criticizes the daily delays and a lack of “punctuality” in the
railway staff. He also points out the serious consequences of such behavior, such as pas-
sengers missing their connections. This suggests that the need for punctuality and fixed-
schedule operation had become greater than in the period before the Sino-Japanese War,
as a result of the full-scale development of connected transportation between two or
more railway companies and the rapid expansion of railway construction in both the
public and the private sectors. Therefore, a delay of around thirty minutes, which would
have been tolerated before, now came under closer scrutiny during this period.
The necessity for on-schedule operation was surely recognized by the railway authori-
ty. Nishino Keinosuke, the chief of the traffic section at San’yō Railway, made the follow-
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ing speech to workers in charge of train movement operations on the occasion of
timetable revisions which focused on connections with the state railway and Kyushu
Railway:
The biggest concern about the new timetable is that it leaves little time to spare.
There was no choice because of [the need to make] connections, although the fastest
express trains may be unable to recover from delays once they fall behind schedule
even five minutes, because of a lack in margin time. Although we are now concerned
about the current express trains, we will ensure enough time to recover the day’s
schedule. This is because there is a long enough time for stopovers at stations and
correct procedures have been carefully practiced. Also, delays of ten or twenty min-
utes to Osaka and Kyoto have not caused serious trouble for connections with the
state railway. But remember that because there is absolutely no time to spare for the
revised express trains, while the fastest inbound and outbound express trains must not
delay for even one minute on their own, other ordinary trains also must not delay express
trains further. This can be accomplished by maintaining fixed-schedule operation. All
trains are required to run on schedule. Nobody used to care about express trains
being late ten or twenty minutes due to idle time or some other reason in the past.
However, such idleness will not be tolerated from now on.47
Here, he emphasizes the necessity for fixed-schedule operation because delay win-
dows which had been ten or twenty minutes in the past were now being narrowed to
only a few minutes as a result of the new connection timetable. At the same time, he
forces employees to rethink their old time consciousness, which made them completely
nonchalant about being ten or twenty minutes late. Hence, strict time control with a tol-
erance of only a few minutes would be required in train operation from the operation
manager’s standpoint as well, for implementing connected transportation.
3. Efforts towards On-Schedule Operation: The Case of the Nihon Railway  Company
How did railway companies try to ensure on-schedule operation in order to satisfy
demands from many sectors? Let us again take the Nihon Railway Company as an exam-
ple.
What was required first of staff to keep on-schedule was to complete each duty accu-
rately and quickly with a high regard for moral standards. To do this, it was essential to
tighten the rules. Therefore, the Nihon Railway Company established systematic rules
on the disciplinary punishment traditionally handed out according to various methods,
creating the Regulations on Disciplinary Action on October 1, 1900.48
Next, the Company turned its eye to time management. First, the Company estab-
lished Traffic Section Regulations on the Use of Watches for Operational Purposes.49 These
required not only stationmasters, assistant stationmasters, conductors, and drivers, but
also traffic section administrative secretaries, assistant secretaries, telegraph operators,
onboard patrolmen, ticket inspectors, yardmen, and the managers overseeing all these
positions to keep watches. This expanded practice of having watches meant that “punc-
tuality” was actually required down to the bottom of the organization.
At the same time, attitudes towards late arrival to the office became stricter. The
Company traditionally demanded a worker who arrived late by “more than one hour” to
make a “late” mark.50 But, in the revised regulations of September 1903, the qualification
of “more than one hour” was deleted51 and in its place any delay was regarded as “late.”
This was done to implement strict time control by regulating the late arrival of anyone
including train crews who had irregular working hours.
The smooth operation of trains required staff directly involved in operation to master
their own duties. Kamihara Isaburō, a councilor (sanji 参事) to the traffic section of the
Nihon Railway Company, talked about this as follows:
No other business requires so much experience by its staff as railway companies
do. Job security is necessary to turn employees into experienced operational masters,
as it enables them to fulfill their duties without anxiety. When one’s job is secure,
one is engaged in the same duties for a long time. And, if one stays engaged in the
same duties for a long time, one will acquire experience and skills.52
He also proposed a “bonus” and “pension” system for encouraging longer service and
attracting better quality labor (in 1900). In this system, an amount equivalent to one
month’s salary was paid as a bonus to employees who had been in service between five
and fifteen years. This amount increased by 30% when the term of service reached fif-
teen years and by 2% each year afterwards up to thirty years. Pensions up to 60% of
one’s salary were provided for five years to employees who had been in service for less
than thirty years and were younger than sixty years old. Employees who had been in ser-
vice for more than thirty years and were over sixty received this pension until they died.53
Although this system was for those of a higher class of salaried employee, it is especially
interesting because it was proposed by a traffic control manager as an incentive for
employees to remain with the company for a long time.
In addition to these steps, the Nihon Railway Company initiated a systematic revi-
sion of its traditional traffic management systems. In September 1901, the company
established the Regulations on Handling Signals and Operations54 consisting of 113 articles
for signals and 241 for operation. Regulations of the Ministry of Communications, at
that time comprised just thirty-five articles for signals and fifty-three for operation and
supplements. The company established more detailed and concrete regulations on signals
and operations than the Ministry, taking its actual experiences in train movement into
consideration. Provisions such as Articles 42 and 43 in Section 4 of the Regulations on
Handling Operations for speeding-up delayed trains,55 which were not included in the
ministerial rules or the service regulations of the state railway, were also included in the
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Nihon Railway regulations. The company regulations were a landmark because the pri-
vate railway, having made its best efforts to run according to the systems imported from
the state railway, made its own system for the first time.
How did this series of efforts influence the system management of the Nihon Railway
Company? As shown in Table 4, train accidents such as collisions, derailment, and enter-
ing onto wrong tracks, tended to decrease in the period just before the Russo-Japanese
War (1902 to 1903). This decreasing trend among accidents with an increase in traffic
density suggests that the operation system functioned with relative success.
Next, let us discuss on-the-job errors in 1903 in comparison with 1899. As shown in
Table 1, the total numbers of cases of error and employees punished in 1903 decreased
slightly from 1899. This was due to decreases in improper operation of switches and
incorrect handover of train staff and tickets—the main factors leading to errors.56
Especially from a safety perspective, great progress in system operation meant a signifi-
cant decrease in improper handover of staffs for trains traveling in two or more sections.
At the same time, a considerable increase in the improper operation of signals—large-
ly caused by sleeping on the job—suggested an unstable situation resulting from lax obe-
dience to rules. This surfaced in the form of frequent violations of the rules, including
absence without permission for more than fifteen days, and even theft. Furthermore, late
arrivals and errors in reading the time also increased significantly, and a sharp increase
was observed in absences among conductors.57
Table 4. Incidence of Train Accidents on the Nihon Railway
Remarks:
1. Figures are quoted from the Tetsudōkyoku nenpō for 1900 and 1906, and the Nihon Railway
Company’s Nenpō for 1901 to 1905.
2. The symbol – indicates no data available.
3. Figures for “Collisions” and “Entering onto Wrong Track” were collected only for instances of
serious accidents such as train crashes.
4. Figures for 1906 cover January to October due to nationalization.
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As shown above, although the total number of cases of error decreased in the Nihon
Railway Company during this period, there still existed some laxness in discipline; errors
in the operation of switches and signals resulted because of workers sleeping on the job,
or being absent without permission, and the absence of conductors due to late arrival.
During this period, unstable factors persisted in train movements, which looked at first
glance as if they functioned satisfactorily thanks to systems that aimed at fixed-schedule
operations. These factors arose from the difficulties in improving lax discipline. In fact,
accidents began to increase again when traffic volume increased rapidly during the
Russo-Japanese War (1904-05), as shown in Table 4.
CONCLUSIONS
This paper discussed the relationship between social time consciousness and the sys-
tems for controlling the movement of trains, and the change in time consciousness on
the part of Japanese railways themselves. In conclusion, the following points can be
made.
Our consideration of the relationship between social time consciousness and the rail-
ways highlighted the importance of both  the spread of a fixed-hour time method and
the establishment of a standard time. For the spread of the fixed-hour time method, we
emphasized the role of railways in the early years of the Meiji period. Making timetables
based on a system of fixed hours was essential for the railways to ensure stable operation.
However, the solar calendar was not used before 1873, when the first railway in Japan
started operation, and “time bells” announcing time were rung according to a variable-
hour time method. The railway authority therefore needed first of all to make people
aware of time according to the fixed-hour system. The plan to ring the “time bell” of Mt.
Atago every hour on the hour was one attempt in this direction.
For the establishment of a standard time, the Service Regulations for Staff Engaged in
Operating Railways issued in October 1887 was important. This revised system was a
landmark in the development of railways because the train movement control system,
which had been managed by hired foreigners according to regulations that had been
translated when the railroads first began, was reorganized into a system that matched the
actual situation in Japan. In particular, time control was characterized by the establish-
ment of a standard railway time based on “Tokyo time” and by detailed regulations on
time correction. Around 1887, railway time in Japan was standardized along with the
expansion of railways due to the progressive construction of the Tōkaidō Line and a
nation-wide movement to establish railway companies in the first railway boom. As a
result of another movement to establish a “national standard time” (based on Greenwich
Mean Time), an official standard railway time was established. This regulation adopted
in both the state and private railways enabled the railway authority to unify the system
for controlling the movement of trains nationwide in terms of time.
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On the other hand, we observed a change in time consciousness within the railway
industry brought about through its struggles toward on-schedule operation. For the early
state railway, which had imported an exact duplicate of a working train movement sys-
tem, including employees, the need for on-schedule operation was not a lesson learned
from experience but a given assumption in order for trains to run. Therefore, the train
movement control manager tried to ensure on-schedule operation even by restricting
military transport.
However, in the early Meiji period, when there was still slack in traffic movement
intervals and the number of people who owned watches was limited even among mem-
bers of the staff, attitudes toward fixed-schedule operation were not so strict in practice.
As shown in the example of the Nihon Railway Company, delays to be “corrected” were
limited to those over thirty minutes, and in general those less than thirty minutes were
not corrected even into the 1890s. Also as late as around 1900, there was an attitude
among staff that delays of ten or twenty minutes were not at all a cause for concern.
What forced a revision of such lax time consciousness was increased freight volumes
and train traffic movement that accompanied the industrial revolution and the full-scale
development of connected transportation among railway companies. Particularly as
regards connected transportation, pressure to institute on-schedule operation was inten-
sified not only by the railways themselves, but also by railway users, since delays in trains
made connections with other trains difficult.
With this change, the state and private railways initiated full-scale, serious efforts to
establish on-schedule operation after 1900. For example, the Nihon Railway Company
tried to secure smooth system operation through a series of steps including the revision
of its train movement control systems, significantly expanding the number of employees
owning watches, enforcing tight discipline on its employees including stricter regulations
on delays, and establishing a pension system for the purpose of keeping experienced
labor. Through these actions, the Company succeeded in eliminating certain factors
behind delays, such as errors in carrying out duties and accidents. However, there still
existed lax discipline, and unstable factors could still be found in system operation. For
this reason, the problem of ensuring operations on-schedule to within minutes remained
until after nationalization.
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the Transportation Museum.
14 Tetsudōryō jimubo kan-jūichi-no-ichi, in the collection of the Transportation Museum.
15 Ibid.
16 Letter from Sano Tsunetami 佐野常民, Assistant Minister of Public Works, to the Cabinet dated
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jūdai jiko kiroku, 1971, p. 291).
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in classes higher than  shiyōnin (“servants”) and excludes temporarily employed laborers and factory
workers.
44 Ibid., pp.117-123.
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53 “Onkyū oyobi yōrōkin kyūyo kiteian” (drafted by Kamihara), in Sanji Kamihara Isaburō ikensho
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